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(54) METHOD AND APPARATUS FOR JUDGING COLUSION OF VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly judge a collision of a side face and/or a front, 
rear face of a vehicle by subtracting a movement-caused acceleration from a 
synthesized acceleration thereby detecting a deformation-caused acceleration, and 
totaling judgment results of the deformation-caused acceleration and movement-caused 
acceleration to threshold values. 

SOLUTION: At a vehicle side face sensor 1sL, 1sR, an acceleration caused by a 
deformation of a side face of a vehicle and an acceleration caused by a lateral 
movement of the vehicle are synthesized thereby detecting a synthesized acceleration. 
Only the movement-caused acceleration is detected in a vehicle central unit 1c. The 
movement-caused acceleration is subtracted from the synthesized acceleration at a 
differentiator 21 in the vehicle central unit 1c, whereby the deformation-caused 
acceleration is detected. The deformation- caused acceleration and movement-caused 
acceleration are respectively integrated per segment and, each integrated value of the 
segment is judged with respect to a threshold value. Results of the judgments are 
summed up, whereby a collision of the left side face or right side face is detected from 
an OR gate 28, 29. 
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tlsLXBl s Rfo(DMmg.*yV2i}>h# ■<•)-% v 

*Mc. »- 9 "C*EIHa»«2 3©tiJ**itiJ'CL*l»*« 
jeifc4©*!§liBU *P9©95£E¥(ISaEiE 1 ©5K£tt* 

«g«-r h i Ki 4 . £ & ec*?9M:&tt&&©3gBtc «fc o gt • 
^msfi©]S3ifl5eccjtt.^see { ]^6-cs>2.„ rate, 
h i c #%mommm&mict z> * nttfem s s©s 30 

[003 8] LfitUiBI HL (Xtt I HR) (t«fc 

4*fJ£tt. 3 6K*S-jeiSWrtK:Jfc«83 2 (X«3 
3) *J*4Sfl[©afl3t^b«*«HiL/)t»^fc. £DT 

ticttz. ttiiz. jfc«gie. 1 7 -c&tu-rzm&g. 

[00 3 9] C©ct 5iC, SPf©ffi3g#|£KjE 1 &c«fcn 
«. *M©2E*fliJffi©JDjSg©S^*»6*fi^&^eH 40 

jjniis©* &«* l . c ©^«BH»njia©EHa#ffi 
4*««eBJnaflt©Kmia»ii©r^3cffiiB*. «*w 
&c 3 <@© b * t>ffl«c «t 0 E^ur ijjer s i 5 k 0 
fc*> 6 , ffllBra£*s*?i©fflWE[-cR£ 0 fc©*»*i,» » 
SffliJffi-CIS^ U ft:©**, SG^jtaBAQjfiKKCje^iMgB 

W/dBiJ©fpiJSfc-3>l,5TffliffiiT^' v ^SBaS-ifSC 4 

[0 04 0] ttc, &3fe©^MffliJffi©M£g-fe>1fft:W 

•c^iwrs^tatt?), W5Wffi«^©j:5&«rxtt 50 
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&*-f-;W4tf-f F«:»u iSJK 

jetu «tJa^>wasr©at»o-c*h««*»ttK»%» 

5 fc©*iJS 4 -r S 4 (, > It « ftina»tc*fi6*i nJt^-c* 

«3i*#«£4-j-a c 4*j-cs. mc£5 ummwm 
icjcoiNwe^uAio. *©a*«:«siii/fc5. 
^{c^JS4-rsc4 fe-cfirs. 

[0 04 1 ] S6lC*Ai. 

[0 042]ftU, 0 2 ©ffi^tftgffiJfttC j£STCH o r 

^ufc«fc^tc, *»DDiSft©«Eiaffli»ii*THLJa 

±. SOKtPJMC©<tiKnirai»tf*IML«T***iJ5e4 

[ o o 4 3 ] *fc. mmm.Mffi& (a t-^-^ec 

-*"C©flBB) ©SCJg*«J!«l»*>Xtt«/J^4*tt. IWiJ 

•fey hffl'jffi«^»a^7-fey h«ffi«^*«3£4r 

{b**53@^:-c*^tt3*©^St2g^bS*i* hm&& h 

t>\ x»flBffi©^BSa« aac{ at 4 **©»ttjstta^ ui 

*i 4 <b KiS^-C* 5il>-5 fc^JS^f* 4 ©fifffi*3£>S-C 

*s. -e-©i§£\ a^-c*sfflij©jsa^:{b*©Lfitc»<i 

[0 044] ±IE«38»»»rtt, £«©tt3iS 

•fe>-9-2©a*it»39>6gE3asHtnais*ii[Wbfc*s. 

H3 (C^-r*p|©a5^*C£K«3 1 ©C4 < . fflMffi© 
ttfillS-fe >-9" 2 ©tb^ 4 **©SDilS-fe >*12 <Dm 
*i^**flHE©JHiaflC-fe>-^2©iH*i4i*oj!io 

iie-fe>-y-i 2©m*^«rtr»r. x&&H2nauftt 

tft'W-S-4«fc5«:0-CfcJ:l>. *©*B^. 1 L, 

2 1 R*»6©*KIBiai^S2 3L. 2 3R©-g-n^ntil 
jlifi 6©Wffi^tt©*>©flBr3&s?Ite 4 ft 5 ©t?. 

ia i ©$M©?»^«S^g l -rffljE6«j{ci9:wfc*EPas 

#21 3 0 , 3 1 4 JtR£ 3 2, 3 3 RO'jgJ^SJgg 3 
4, 3 5tt^SiftS. 

[ 0 0 4 5 ] ±E*506^fflrt?»*. SiM^EiiaS 
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Ltcifi. H4(C5*T»W©«g£Wfii6«3 r ©£5 

sterns t\tm»tmo>msaojiBML^ >v 2 ©a^i 
*m&watt3Utnt *tt*^t>-er*i3&j-ac 4 

C©»£. &ffi<P&3--v h3 1 c' KB. 
ftfiSa-b>-tH 2iB-'«7 -f-fc* 1 3iADg^S 
1 4 J&CWC* 0 . SBKOfltaS 1 5 ©A* 4 LTBg 
[fl§2 0 L<Dfcb2tf>5^;*.e.tt&o SlSraa^Sl 
5©W2jtttb«Sl 9Kf£W-^jt. itlSISl 8KB. if 10 

4*t*«r-rfe©"C*>0. -f 2 2©£ti7rf&ft*> 

*rafflras-fe 1 s r a>e> ©Jnjig-7=- * g s r ( k ) 

[ 0 0 4 6 ] ft mt*£Wffi'CtB&rt*»£Lfc» 
^, «BI*sie*fc«lIffiittS»«©»iaiflBlH-fe>*l s 
RF t 3©tt^g-fe>l7-2©m^tcS'5^-r^^lll 8 
ai33 a©tftfl#7i'7 : w :/4fr9. S/cCft4BM 
«c*«B5"caBe#jS^Lfc«^B. ffi^**&&7cfflij®4 20 
BK*tfl"J©*Wfl(iJffi-fe>-!M s L©»DiiS-b>-9-2©W 

Xicmi^x-mmmmi 9 a 4 3 2 acmaavr*^ 

-<:/4&£. C©t§-£. JtSS3§3 2. 3 3©L#l,MiS 
SL. S SR«. JttSffl 6. 1 7©L#t,>ffiS S 1 . 
S S 2(c*fl&-r^. #SU6J£SSB. mM*^^.- „ h 3 

1 c* rt«:sizisB»#f§i 5' SrttflirrSi&gti&sfc 

©©. Jnjig-fe^lM 2 1 3 4 A D 

£&81 4*£TWttt4fca>. -tft/cWSBtri* h©#J 

[0 04 7 ] ±iaft5at«MWt*. 3 Gfr t> L 5 30 

GgfiOl-grUffiS S 1, S S 2 , SSL. SSR£fe 

SSI. S S 2 . SSL. SSR£. ttJjgffiffi-Cttft < 
MX. BflDjlg^- £ © 2 m s Kra©3SEIfflSiMi 4 L . 
cnftfcor3Gttl»0 5G^036oaaCffleiJb«:ffia 

■r *aasc<bt«!Wffir* j: s «:-r * c 4 fsjts-c* 
n * *fc£-r * c t am & l i ». 

[0 04 8] S 6(C*fc. ±E*|OWl5«-Ctt. mMffl 
H2>tlsL, 1 s R?r*M©2E^«:i<iT-oi5SL 

s^s 4 i © c 4 < . Bt- v -±m*>)\>- y mt&mm 

ffi-te>-!f4 2 s L, 4 2 s R£iIJJirr-5C4t>TS5. 

flsL, Is R4±{P.ijmWfliJffi-fe>-!t 4 2 s L. 4 2 
s R #1212: $ ft £ C 4 (c 0 . ^MTffliJr 4 D fcffiifflfB 
S»*£*|i|±JBIr4CfcflBiH«^*fti3i*. mM** 50 
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crtTfiwutcwesft. *»wtctti&a*n 

4 L r2E»Mraft# 4^tPJMH^(c^$ ft* . 
[0 04 9] fcfc. 0*. 4 3 B. ±ffliJ^M[IiM-fe>l7- 

4 2 s L. 4 2s R©^ffi#©+KPtfS#tfI©J±»S 
2 4 K«fc & Lt ^ffl*iJSiJdd*4 . TflM^MfM-fe >17 1 
s L . 1 s R©^HJ77©*Eiag#<iI©J:ttS& 2 4 (C 
<fc* 0Sl»II«*lttia£**ft*ftS»3^jrr 4»8 

ftKr-hr*>.2>„ 

[0 05 0 ] ±effi£fiG£SK4 1 B. ±ffJj*MffiM^ 
>tM2K££M*P«^££flnLrcC4-C. h 5 
y * ft 4'©3M6©iSt»*:M 4 ©fflJffi«3S* § 6tc^ < 

»*«ait4iiWi7^» y©jRHM»tc*att§jfi-rs 

[005 1 ]ftfc, ±E»WS»»-Ctt. ^©fl'MR 
??4«tSiB^JtgSl, 3 1. 3 1' •. 4 1*W 

&m -r s 3t?£b . mwvm t ikmrnvrnwrn. ^mm 
•rzctbx-ifz. meicfik-r-mmom^m^mb 1 

B. HD?xT^^^4->- h^JUh^«;-f->^a^-*W 
^S6$-t±T^-ri.BuM»'^4 t h 7'Jf 

tcizsULT^rs-ct-si^fcLfc^g-e^o. *©stiff 

J^IBfflffiW^#!l3£^g 1 . 3 1. 3 1' . 4 1 4*ii 
T-Sfc©*i$)S. 

[0 05 2] HflWD**B£»-Ctt. (XI4) * 

ctj^^.^ h5 i ctc*fL, *wnriiog0g**u-r« 

3<!©*Migffi-te>-!7-5 1 f L, 5 1 f R. 5 1 f C 
4. TO«ffi©SBB*fcaTS2ffl©*ffl«ffi-fe>-*5 
1 r L. 5 1 r R4^i2iaLT«fiS;LT*-5.„ 
[0 05 3] 3<i©»MB5B-fe>1>-5 1 f L. 5 1 f 
R. 5 1 fCB. •?-ft-5 t ftmMI5S©2o64 4'*©3@ 

BiTfc^tftiesL-r*^^ — **fc2ffl©*piaffi-fe>-y- 

5 1 rL. 5 1 r RB, *lilfeffi©£«2aBr<c&ttlE 
laLr**. Cft6©*>1^5 1 f L. 5 1 fR. 5 1 
fC. 51 rL, 5 1 r RB. ^rftfcS03ifi-fe>l7-2 
in-;U7 ^ Jb^3 4ADS!^ll4 4^{fll5 tfrh 

tssssft. inms5*s5iHtr-ssifJtfifiai3SS^-**s* 

h 5 1 c|*3©£<fH7 0iCT§{I3ft*„ 
[0 054] ^51c *iF*9iS-r*ttl5IS 

-b>-9"5 2©tti^4), .< JU^ 5 3 tADSft 

S 5 4 K «t 0 BtfcfflJoaity- tf tc£& 3 ft . Su^ffl 7 
JU^>JXAjimS5 5 L®$MTfH >) XA?S^g5 6 
KJ:S»#(C«-tt6ft4-*. 5fi©^»||5 7. 5 
8. 59. 6 0. 6 1 K:tel>-C^ft^ftmMi!uffi-te>i7- 
51 fL, 51 fR, 5 1 f C4*SSffi-b>i7-5 1 r 
L. 5 1 r R©ffi;frf r -*4©e#?H#K:#t-t£P > ft.S. 
C^LrM^H5 7. 5 8. 5 9, 6 0. 6 1*>6ff<E> 

ftfcsetsjaHJinaitB. .•eti*ft*Kma»a5 7 a, 
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5 8 a. 5 9 a, 6 0 a, 6 1 a t,c£ <0 EBBSfl- $ ftfc 
St JtlSS 57b. 58b. 59b, 60b. 6 1b It 

[0055] $ imffimm^<D2>m<Dmmm 
m&m*imm j r-- v 6 2 oc*j^-c— 
i§ 6 3 ic x — mft1®<Dfttiti&& tbxmtiZ ftfcflL rnr 

^ffljigafi^-^m^Ts^aay- h e 4 

htc^Sn*. *7t. &M»j^fl5E&©2ffi©g5&iEa 
Hflnjl^^ffellfpy- b 6 5 KT-HsSn. $y£g?£S§ 

6 6 t,cx-^m<Dt^m&B tortus htc^k, 10 

ft. Stci&Wmy- t- 6 7 KB. igy£SS£iS6 9 iftl, 
[0 0 5 6] C©«fc ^ CE. ^M©«^*iJ€^S5 1 B. 

ft^ftSi^L. *M^#£Drt>sc££«ifcu c 

So 

[005 7 ] gfc. m^&1fi£.tXK*Z>1J>i£'5fr<Dn 

mm t & ^m<Dm£BL<D&$-K. <£ ~> x i>vimx$> 
&b. i^rufcc©siEii^j»«:K3e-j--5!2*«a<..tt 

IB£©'<? >^Tiii^«:^Et4 £ 
[0 0 5 8 ] ««K-fe>"!f*tt^U-CfflC>Sfie* 
©v;U^t/;V:£5^^PJ5£^»©*§^. 30 
* £ tcmM CT £ © L * I ^fii^S^BiitfS, 0 fcifi , 

[0059] shicztc %mm&mx\*, ^tn^w 

jf*^!l £ r -5. fc8b©*ff = £ B*SKI#ic . 8WT * =* 

[006 0] £ £CC. 0 7 K^1-*M©«^*lJ5£ 

£tg6 1©C"£<. tH^i'- h^JUh&J&fflLTOS 

[00 6 1 ] *3®fe©»tt-C», ffffiffi3£&tf&®fi3S. 
t5 1rL, 5 1 r R£^sbfrC^>*7-A-C*S„ 31 50 
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©*Mmiffi-b>-9-6 1 f L, 6 1 f R. 6 1 f CB, •£ 

n^n*HBirsi5©s^ £ **© 3 mmicftmeMS. bx$> 
9. c>-rtxfelnijiK-fe>-t2£nw<^7 ;i/*3 £A 

^■-SStlSfflftlfiigx- ? h6 1 eft© 
£41317 o tcr^fts ft*. 

[0062] mM**^-- ? h 6 i c *$rtjarsMiK 

■fe>-?5 2©tH;fr&. n-;U7^1/it5 3iAD^ 

s 5 4 k <t o siUfiiflniia f- ^fc^sn, sikp^ a 

»S7 3(C^6n?.-^ 3<1©M^II5 7. 5 8. 

5 9icis\,>xzin?1nmm%ffite>y-B l f L. 61 f 
r. e"i f com^f-f toiMSJctttens. 

C -5 l/Til5H§ 57. 58, 59A^f#<5 fi/c^SH 
ftlBiKW. •€-n-? , n*EraSI^S5 7 a. 5 8 a, 5 9 
a tC <t 13 EraS^S nfc«. J:b$j?H5 7b, 58b, 5 
9 b. 7 0. 7 1. 7 2Ktet,>Tb# Wilffi3iJ3ft£. 
[0 0 6 3] C C-C, tbl5H5 7b, 58b. 59b ifi 

♦>j3erasE»Jjnatt©4>KiBia^«B©L*t>«i h«. 

\,>i,zi,>mt<ti9>MLx$>L is-h'ObYofrX'mRU 
wmnitii * auras* £ r s *> <ox * e . 

[0 06 4] gfc. ibf^g7 0 . 7 1. 7 2tmS*& 

se^»iaflt©«tJia«a»fB©L*i»iB i lb. m*as-> 

- h h *#fflL/-Cl^j:^NF©#iJS*«£-rSJ:b^fi { ] 
[ 0 0 6 5 ] tb&H5 7 b. 5 8 b. 5 9b©tti^JBI& 

sfny- h 6 2 tcteur— jssn. saess^se 3tcr 
-itmivtmim £ lt a* s ntcm, ifeasjy- h 

6 4©-^©y-Kc«*&sns. ife5i^y-b6 4© 

4>5-#©y- KtB, «J^8e»6 8%^-l/-C«EIH 

a^n7 3©a**mi3&r4Jt«s7 4©HJ##0tt&s 
[0066] c c-c. tfc«S7 4*»*ij3e-r-5»«iftiaa 

©SEH8l^fii©L&l»fflTLB. ^"JABSLffi (Ttfa 

**^ftj^«3e©±5«c*»w(c^c#«r»ajaa 

awiai**- 1- 6 4©a*». ^< &mm#- v 8 o 1 8 
i ©-en^n-*©y- h tc«t&sn. aeiswifc «ty 

[ o o 6 7 ] ft-p-c. fflK*nais©it»KiH8i»ffl*»i/* 
>i> v Lxi>zmj&kfr<<cxwrf3-T->-< ? ^*sh 

•TSC££ii-5>. 

[0 06 8 ] * ?fc, J±«S7 0 . 7 1. 7 2 ©ffl^BSfi 

iifoy- h 6 5 (c*$t>r— f§§n. : &&m&me e icx 
—m*$m<Dftm®Mtbxiitt£titci& mmm^-\- 

7 8. 7 9©*ti*n©y-htcw&sns. isa^y 
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h*-f ?*7 6 i«J*J«5/- h^JVh^-f 7 ©5 

[ 0 0 6 9 ) C CT, JtfS»7 5 aVnsr&WttttBKft 

[0 07 0 ] S£ot t I&iay-h7 8, 7 9B, SE» 
x., fi^^jlKJ**/c««>*rtf(D«JI*«v--h^h* 

iway-h7 8, 7 9 ©mat*. «<HHiwy- 
h 8 o 1 8 1 *©y- nc«tesn, 

[007 1JH8 SWB*W©a^*03^S«6 1 

Hiu aitttc^eH»aiES©4>B:paa^ffi€: tot 
#©«««»* or* 4. 

[0 0 7 2 ] «gaaJ3eL/tt<t4>ja^(SajEffifB 
Ctlt «ttt§HftBSKOSKn8l^aa 3 0 m s ©E 

H«#fifrcft?K aEJBfiHjn»K©*Kma»ffltt 1 0 

[0 0 7 3 ] B8©K#315**>6. fffi«l©b*lr>ffil 
H. ILillilOUt^ffiTL, TH©40(Db£l><iI 

* fc o -t answer-* #«ibbw£ t w^wje-r^ * a 

«5S»!HLb. E9fc^L/dM«^©<fc5K*M 

/cCi £¥iJSf 4 L # CMET L 4 ©«e«ttC+»st« 
■SIBrt©«S#We*4. 

[0 0 7 4 ] *fc % «*3&«5/-h^h*»fflU"Clr»* 

ffi£ (Hi) £*iJ5£4 U £t?£Wffi&©*iIIEffiij?S 
(Lo) «HflS&T*Rje£U «W#5/-h^h 

««2©»a»««T, tk$£ft<£tf>©*ajEffiffi^ (L 
0) ftjCHI«R** ! NS4-J"*KS»c« 

[0 0 7 5 ] § hliCitc. «t*o»«rw:swi©^- 
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SUBS**. S6«C«B)ETO«W«:lll»ftbT. «^©» 
[0 07 6 ] CCDcfc 5 fc. SW©?EfS«5£iSB6 1 ». 

10 #rt4&©-c*4* 

[0 07 7] */c. iE^rtl©*****)* ^ — K ■> 

flftfco^TIMHUfcJW. He, 31 

c, 31c* , 41c. 51c, 6 1cft©AD'^ft8 

[0078] 

30 ©{M®&coi>TffiiJ:frxT^ t> ytiBBS** C <h#pJfiE 
4iM Kt/JV*aUM***- FfcStfU Ml£»cj:4*l 

[ 0 0 7 9 ]. S/c, M'E^JAtaaK«r« frE*w©aE« 

cDffiij®^-en^ni2is L/c-^tojjaiis-fe >-^© 5 % % 

so Ur4<k5tcUfc^6, SfiOlffllCER'l/te- 2t©jJQ 
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[0080] *fc. bMb&j&id3&&. ma*pi©&& 
©fflffijc* ft-eftiaa: Uc— *f ©Mis-fe >•?© 9 % . 

«^*S W fcflPJ©ffl!ffitt:K ttfefttittE-fc >lh&Jfcffl u . 10 

« ft i »fc» . c (otmm.^ >■»>•© ma ^mMffliJBojDii 

S-fe>-9-©fiB*A^6«©r-5C<!:f. ^fiJfflDBfltK:** 
ft4^&Hto&&/cl*&jEfll«:J{6fcB-f 4 C 4#-C*. 

c©^fjgEg»n3ig*5i'% £©fflij®-c££-ci>4#>£HJi 
[0 08 1 3 $ 6«c*fc,' *^bj«, *W©mtf£;£fi© 20 

***ft-eftKM«#u *»B8t*HB**ft*fti/* 

jet wk. mmmmm&icm^-cwmffimt'imm 
2i6zwmtm.wiLr$m-rzc twz > fnm&w 30 
*B#«:«i r ? ^ 4 s/- h "*;t> h :/ y ■?■ >>> a ^^{f 

h 7" 'J 3 t?cW^B)S e-CRJlft^BI-r SCi 

XA ©fSBSl b 4 «S$WJ©fc©*«eB#ra ffliB© $ 6 ft 4 ft 
^k^-fi). 40 

[■■BOflMtftMll] 

[01] #8E©*W©«g&«je8«©-*^ffl*ij* 

•rieiss$j&0-c£>4. 

[02 ] 0 1 tc^Ofc*W©«3l*!l3es6ai«:g:4«g|« 
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svj-@is*jdaa'c*4. 

[04) Hl«:^l/rc*W©aB^M5e»H©ffi©-SE» 

[053 **w©*M©«^im^at©fl!j©3aii3Kj»* 
^-rnssit^0r*4„ 

[063 **W©*W©«^W3e*aE© $ h tcfte©*ife 

[073 06 v-tf. u itmmoK9msKm<o-9amt 

^■TlsIK«fiSE0r*4. 

[ H 8 3 0 7 fc^ b fc*W©»53SW£gE«£ <* 4 ffi^*>J 

[0 9 3 *M©flPMa5^«rSW4flB4**gIJSiyfffliffia5 
4 ffl« 4 fi» M©{4g-CffliJffifK^B#(c &fcB $ ft -5 
Jraagfi£#*7irf&?l50T*4. 
[fHWWMH 

1, 3.1. 3r . 4i, si, 6i mmoffimm- 
mm. 

IsL. lsR, 42sL. 42sR mWffliJffi-te^lf 
lc. 31c, 31c' , 41c. 51c, 61c * 
OT^i-y fi 

5 1fL, 5 1fR, 51 fC MMmW-tl/y- 

6i fL, 6ifR. 6i fc mmmm-t >v- 

5 1 r L, 5 1 r R *Wf£ffi-te>1f 

2, i2, 52 jraiia-fe>t?- 

3, 5 3 P-^«7^^ 

4, 2 4 AD£ft8 

15, 15' , 73 SEHSI^Ii 

21. 57, 58. 59, 60. 61 

2 2 -f>^'-^ 

2 3. 5 7 a. 58a. 59a. 60a. 61a 4>K 

1 6. 1 7. 1 8. 1 9, 24, 25. 2 6, 2 7, 3 

2, 33 mm 

57b, 58b. 59b, 60b. 61b tMKS 

70. 71. 72. 74, 75 J£l2i§ 

24b. 25b. 26b. 27b, 6 4, 6 8, 7 8, 

7 9 mrnm*- h 

2 8. 2 9. 43. 44. 62, 65. 8 0, 8 1 Wi 

7 6 aK^>- h-^ju fi^-r f ? 

7 7 Sb#rtES/- h h * 5=- 
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